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Editorial
Consider randomness versus intuition
The	popular	textbook	for	Primary	mathematics	
teachers	has	this	“Scenario”.
“Heads	or	Tails”	in	a	Year	4	class,	begins	with	the	
whole	class	standing:	each	student	chooses	to	
place	his	or	her	hand	on	his	or	her	HEAD	or	TAIL.	
A	coin	is	flipped:	if	it	shows	a	Head,	all	students	
with	hand	on	head	remain	standing	—	those	with	
hand	on	tail	must	sit.	Reverse	this	if	the	result	is	a	
Tail.	Continue	until	one	student	remains	standing	
and	“wins”;	or	the	last	few,	simultaneously	
eliminated,	are	joint-winners.	
A	Year	10	work-experience	student	was	present,	
participating,	yet	along	with	the	Year	4	students,	
seemed	equally	naive	in	expecting	what	was	likely	
in	the	NEXT	coin	flip!	(Bobis,	J.,	Mulligan,	J.,	
Lowrie,	T.	(2004).	Mathematics for children: 
Challenging children to think mathematically.	
Pearson/Prentice	Hall,	Sydney,	2nd	edition,	pp.	
246-248.)	On	page	248	Bobis	et	al.	say:
“Understandings	of	probability	evolve	over	many	
years	as	a	result	of	exposure	to	countless	
experiences	involving	uncertainty.	Responses	of	
Year	4	students	and	the	Year	10	student	…	
illustrate	the	range	of	intuitive	understandings	
that	may	exist	in	just	one	classroom”.
I	have	two	comments.	Yes,	“understandings	of	
probability	evolve	over	many	years	as	a	result	of	
exposure	to	countless	experiences	involving	
uncertainty”.	But	they	are	likely	to	be	MIS-
understandings,	if	all	that	happens	is	mere	
experience	—	“exposure	to	countless	experiences	
involving	uncertainty”.	Unfocused	reflections	of	a	
dedicated	gambler	are	unlikely	to	penetrate	the	
statistically	predictable	possibilities	of	dealing	
shuffling	cards,	numbers	coming	up	in	Lotto,	
roulette,	or	dice	games	—	or	the	even	less	
analyzable	randomness	of	organic	events,	such	as	
horse	racing.
Intuition	about	probability	USUALLY	goes	
haywire.	We	are	NOT	(humanly,	biologically)	well	
designed	to	cope	with	uncertainty.	Steven	Levy	
explores	this	in	“All	Shook	Up:	Loony	Tunes	—	
Why	the	iPod	Shuffle	is	Driving	Us	Crazy”	(Age: 
Good Weekend,	11	November	2006	pp	34-36:	
excerpted	from	Levy’s	The Perfect Thing: How 
the iPod Shuffles Commerce, Culture and 
Coolness,	Ebury	Press,	2006.)	Levy	outlines	the	
unsettling	experience	of	finding	an	unexpected	
sprinkling	of	favourite	songs	in	an	iPod’s	
supposedly	randomised	shuffle	of	our	downloaded	
tunes.	Yet,	given	a	database	(like	a	pack	of	cards),	
and	software	designed	to	randomly	re-order	the	
list	(like	shuffling	cards),	we	tend	to	get	clusters.	
(This	happens	when	we	“shuffle”	birth-dates:	with	
40	people	more	or	less	randomly	in	a	room,	the	
probability	of	TWO	people	being	born	on	the	same	
day	of	the	same	month	is	close	to	100%,	out	of	360	
possible	birth-dates!)	Levy	quotes:
—	economist	and	statistician,	Steven	D.	Levitt:	
Expressing	surprise	that	his	iPod	shuffle	“plays	
two,	three,	or	even	four	songs	by	the	same	artist	
[in	one	iPod	listening	session],	even	though	I	have	
songs	by	dozens	of	artists	on	it	...	The	human	
mind	does	badly	with	randomness”.
—	cryptographer	Paul	Kocher:	“Our	brains	aren’t	
wired	to	understand	randomness	—	there’s	even	a	
huge	industry	that	takes	advantage	of	people’s	[in-
]ability	to	deal	with	random	distributions.	It’s	
called	gambling”.
—	mathematician	Brian	Hansen:	“If	you	have	
2000	songs	[on	your	iPod]	and	40	of	them	are	from	
the	same	artist,	there	is	always	a	2%	chance	of	
hearing	them	next	with	random	play”.	With	these	
hypothetical	figures,	Hansen	adds	that	if	you	have	
just	heard	ONE	particular	title	by	ONE	particular	
artist,	your	odds	of	hearing	a	second	song	[by	that	
same	artist]	in	the	next	35	selections	is	50%.	And	
there	is	a	64%	chance	you’ll	hear	one	in	the	next	
50	selections.	…	confirmation	of	something	
counter-intuitive	but	increasingly	indisputable:	
what	we	perceive	as	shuffle	favouritism	is	well	
within	expected	mathematical	bounds”.
To	avoid	this,	fill	an	iPod	with	one	track	for	each	
artist	or	group.	In	September	2005,	Apple	
modified	iPod’s	shuffle	program	to	be	less	
random,	mathematically,	but	more	likely	to	be	
perceived	as	random.	
Repeatedly	offering	classroom	activities	that	are	
merely	“exposure	to	countless	experiences	
involving	uncertainty”	leads	to	faulty	
understanding	—	not	really	understanding	at	all!
Secondly,	to	generate	strong	understanding	of	
probability,	have	ANY	extended	experience	of	
repetitive	uncertainty	strenuously	analysed,	
mathematically,	from	first	principles.	Students	
LEARN	about	probability	by	STUDYING	the	
mathematics	of	probability	while	closely	
examining	experiences	of	uncertainty.	You	can’t	
LEARN	if	you	don’t	DO	the	mathematics	that	
explains	the	otherwise	naive-conceptualised	
misleading	nature	of	randomness.
John Gough	e-mail	jugh@deakin.edu.au
We are not well 
adapted as a species 
to understand 
randomness
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